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Background 

Focus of Pro.lect. fts stated in the first report, the aim of the analyses 
for this project is to characterize the science-oriented behaviors of students 
as they move through high school into college. The study concentrates on three 
educational tine points: (1) sophomore year of high school; (2) senior year of 
high school; and (3) tuo years after high school graduation. The sample of 
students considered here is a random sample of high school graduates from the 
Class of 1982. uhich means that ue may generalize results to all high school 
graduates of that year. In the first report, uhich uas primarily descriptive, 
the movement of students into and out of science uas examined. \In that report, 
"science" uas broken doun into four separate fields: health and life sciences, 
engineering, computer and information sciences, and physical sciences/ 
mathematics. 

Summary of Findings from Report 1. The ma.lor finding of the first report 
relates to the slou attrition of students from the science pipeline as they move 
along in their educational lives. Even uith this attrition, about a guarter of 
all students who either intend to or actually attend college indicate their 
intention to pursue a major in science. Of the four fields considered, by far 
the most popular are the health and life sciences, folloued by engineering and 
computer science. Least popular are the physical sciences. The relative 
popularity of each of these scientific fields is strongly related to gender. 
Although there is close to gender parity in the life sciences, women are 
seriously underrepresented in engineering and the physical sciences, and 
somewhat less likely than men to major in computer science. Clearly, the more 
guantitative a science field is, the less likely it is to attract uomen. 
Although there has been progress in this area uithin the last decade, the 
serious Qender balance uhich favors males continues. While minorities are also 
underrepresented in the sciences, particularly in the more guantitative fields, 
this is in part due to the fact that minority students are underrepresented m 
higher education. That is, minority students seem to be doubly disadvantaged m 
terms of representatation in the sciences. 

fUthough previous research on this topic has focused on the attrition from 
the sciences, a guite striking finding is the movement into, as usll as out of. 
the sciences durinq the transition poiritc cxanir.ed iiere. nlthouuh the net 



Causal Analysis o-^^ Class of 1982 



chanqe is neqative, larqe numbers of students move into science from non-science 
fields as uell as moving out. In fact, movement in and out is more typical than 
persistence, Houever, the academic achievement levels of students moving into 
science is slightly belou that of students uho persist (but also higher than 
those uho leave), and the neu entrants are more likely to come from the 
non-academic (i.e. general or vocational) tracks. This could be interpreted as a 
pattern of "declining guality'* for neucomers to science. Students uho leave a 
particular fie.ld of science are considerably more likely to move out of science 
completely than to move to another scientific field. 

Focus of Report Z. All of the analyses for the first report uere 
descriptive in nature, uhich meant that they took into account only one or tuo 
variables at a time. Conseguently. the analyses made no adjustment for the fact 
that many of the independent variables uhich relate to science majoring have 
previously found to be highly related to one another (for example, social class 
and race, or academic track and coursetak ing ) . Neither did those analyses 
incorporate tests of statistical significance for the observed differences 
betueen groups. In this series of analyses, such multivariate relationships 
become the focus. More specifically, the analyses in this report build on 
several interesting findings from Report 1. In particular, there are six 
specific guest ions uhich comprise the focus cf this report, 

o Persistence in science. This set of analyses builds on the information 
supplied in Table IV-D. uhich investigated the science-oriented behaviors 
of those students uho uere in college and uho indicated they planned to 
major in science. Specifically, hou many of these students had been in 
science in previous years? If so, did they persist in the same fields 
the started in, or did they change from one science field to another'? Hou 
different are the tuo groups of "persisters" (field persisters and 
science persisters) from a third group, those students uho came into 
science from non-science fields at either transition point (science 
migrants)? Since the sample sizes for these groups of students are 
relatively small, it is unfortunately impossible to examine thef^fi 
patterns separately by science fields, as in Table IV-D. Instead, a 
causal model containing background, school, and behavioral characte- 
ristics uhich best differentiate the groups is constructed, after 
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investiqaiina the statistically siqnificant mean differences betueen the 
aroups on a large number of independent variables, 

o Predictors of choice of science ma.ior, Amona students uho plan or attend 
colleqe and uho have selected a ma.ior, uhat characterizes snd difS-eren- 
tiates those uho chooss science from those uho choose non-science fields? 
Since ue knou that many in-school behaviors and outcomes are related to 
student backaround characteristics, here ue evaluate the strength of 
these relationships net of tht effect of student and family background. 
The analyses investigate choice of science ma.ior for tuo slightly 
different (but overlapping) samples at tuo time points. First, student 
behavior at senior year of high school is examined for those students uho 
have not eliminated the possibility of attending college. These analyses 
include statistical controls for background, ability, characteristics of 
the high schools the students attend, their curriculum track, and their 
behaviors and outcoRes < couf Seiaking , iesi scores, aspirations, and high 
school grades). In such an analysis, ue address such guest ions as, "What 
is the effect of enrollment in the academic track or: the probability of 
choosing a science ma.ior, once ability and course enrollment are held 
constant?", or "Are black students less likely than uhites to choose 
science, once ue adjust for their social class and type of high school 
attended?" 

Using essentially the same model, the analysis is extended to the college 
time point, for those students uho attended college and selected a ma.ior. 
In addition to the same statistical controls mentioned above, the 
college-level analyses include adjustments for science choice in high 
school <i,e. the dependent measure in the first analysis), type of 
college attended, and behaviors (grades, grade-level status) m colleae. 
As before, the analyses focus on the probability of choosing a maior in 
the sciences. Thus, a typical guest ion uhich may be explored in this 
analysis is, "Hou strongly does previous courseuork in science affect 
college choice of science, once ability, test scores, and grades are 
taken into account?" 

o Migrants into science. We found m Report ttl that there is considerable 
movement into and out of science m the high school and early college 
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years. These analyses investiqate the characteristics of students, their 
hiqh schools, and their academically-related behaviors uhich differen- 
tiate students uho niqrate into science from a non-science field betueen 
their sophomore and senior years of hiqh school, compared to their 
counterparts uho remain committed to non-science fields. In particular, 
ue seek to identify particular math and science courses (and their 
performance in math and science) uhich increase the likelihood for such 
movement into the sciences. Ue seek ansuers to such questions as, "Is 
student experience in bioloqy, chemistry, or triqonometry more likely to 
encouraqe a chanqe of opinion in favor of science?" 

o Stifled in science? This set of analyses investiqates a small but 
important qroup of hiqh school students. This qroup of students (a) 
expressed interest in pursuinq a ma.i or or career in the sciences at their 
sophomore year of hiqh school; and (b) scored above averaqe on a test of 
qeneral achievement, indicatinq that they had the ability to realize 
their Qoal. Houever, these students also (c) uere enrolled in one of the 
non^academic curriculum tracks (either the qeneral or vocational 
Droqrams) at sophomore year, uhich could limit their access to the 
courseuork and possibly the motivational framework uhich uould allou them 
to actually achieve their qoals. In the first set of analyses, this 
qroup of students is compared to tuo qroups: (i) their hiqh-acnievmq 
science-oriented counterparts in the academic track; and (li) their 
hiqh-achievinq non-academic track counterparts uho uere not interested 
in science. Those comparisons allou us to see if these students differ 
more, m their subsequent hiqh school and colleqe behaviors and outcomes, 
because of their track placement or because of their science interests. 
If their subsequent behaviors appear to result from track placement, it 
uould hint that an inappropriate track placement may have stifled these 
otheruise qualified future scientists. In a subsequent analysis uhich 
compares these students to their hiqh-achievinq, science-oriented 
counterparts m the academic track, ue may evaluate the net effect of 
track Placement on coursetakinq in math and science for these otheruise 
rather homoaeneous qroups. 

o Quantitative vs. non-quantitative science fields. One fmdinq m the 
first report concerned several differences m the types of students. 
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uithin those uho indicated an orientation to the sciences, uho choose the 
four science fitlds. Specifically, based on information from Report #1, 
ue contrast those students in the life and health sciences (uhxch ue call 
"non-quantitative" science fields) uith those m enqineerinq, computer 
science, physical science, or mathematics < ''quantitative" fields). The 
na.ior differences betueen these tuo qroups focused on qender (uith 
females much more likely to be in the former qroup) and ability (uith 
nore able students more likely to be in the latter qroup). The analyses 
in this section investiqate these differences further uithin the qroup of 
colleqe science majors, attenptinq to drau a causal structure of uho 
chooses the quantitative or non-quantitative fields, and uhy, 

o SftT scores and science. It is taken as an article of faith in the 

educational community that student performance on the Scholastic fiptitude 
Test, particularly the math section of that test (the SftT-M), is a stronq 
predictor of performance in colleqe. Certainly, performance on that test 
controls access to selective colleqes. In this analysis, ue use a sample 
of students uho have taken either the SftT-M or the ftCT-M (combminq the 
scores in order to increase the size of the sample). Since a qroup of 
about 400 students in the sanple took both tests, it is possible to 
equate the tuo tests in order to compute an "SftTM-comparable" score for 
those students uho took only the ftCT-M. This makes the assumption that 
both tests measure essentially the sane thinq. The fact that the tuo 
tests are hiqhly correlated (,83) for students uho took both tests 
supports that assumption. In this investiqation , as a val idat ion/ sub- 
quest ion, ue examine the structural relationships betueen student 
backqround and performance separately for science and non-science 
students uho have taken either of these tests. Essentially, ue are 
comparinq the structural parameters for the tuo qroups of students. We 
examine such questions as, "Are qender effects on SftT-M equally stronq 
for students in science and non-science fields, once their ability, 
backqround, and hiqh school experiences are taken into account?"; or "Do 
race effects on the SftT-M disappear, once model variables are considered, 
and are they equivalent for science and non-science students?** 

Data. The source of data for these invest iqat ions is exactly the same as 
that for Report 1 the 10,739 students m the Hiqh School and Beyond (HS&B) 
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study uho neither transferred hiqh schools nor dropped out of hiqh school prior 
to qraduation. Since nany of the analyses in this report focus on subsamples of 
this random sample of hiqh school qraduates, sample sizes are included for each 
analysis. Statistical tests are based on subqroup sample sizes, of course. 
There are three sources of data in the HS&B study: (1) self-report data, uhich 
includes all items on backqround. aspirations, and behaviors? (2) test-score 
data, from tests administered by HS&B at both sophonore and senior year; and (3) 
data from students' hiqh school transcripts. Course enrollment and qrade-pomt 
averaqe data come from student transcripts, as do SAT and ACT scores. It may be 
assumed that data from either transcripts or test scores is considerably more 
reliable than data from self-reports. Therefore, uhenever self-report data 
oould be avoided (e.q. course enrollment or qrades), transcript data are used. 
Test scores are used for ability and achievement in hiqh school. A caveat must 
be added. That is. it is certainly true that the relationships reported in 
these analyses represent louer bounds for the actual structual relationships 
that sxist amonq these variables, since the correlations upon uhich parametric 
relationships are based are attenuated by the less than perfect reliabilities 
uhich result from the measurement error introduced by sel f -reports. Houever, 
this limitation applies to any analyses uhich use survey data. The details of 
construction of all variables used m these analyses are presented in the 
Appendix at the end of this report. 

Results 

I. Persistence in Science 

The sample for these analyses is limited to those students uho uere in 
colleqe at the second follouup of HS&B (February 1984) and uho indicated a field 
of scudy in the sciences for their ma.ior. This sample of IS79 students repre- 
sents 14.7% of the overall sample, as stated in Report I. Those colleqe-level 
science ma.iors have been divided into three qroups. based on their past prefe- 
rences for fields of study at the sophomore and senior years of hiqh school. 
Three qroups represent inq forms of "survival" m the colleqe pipeline uere 
created: 

(i) "Field Persisters: *• those students uho indicated the same science 

field at all three time points. This is 299 students, or less than 
19X of the sample of science ma.iors. 
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(ii) "Science Persisters:" those students uho indicated at all three tine 
points that they uere interested in science, but not necessarily the 
same field m uhich they have declared their ma.iors. This is 277 
students, or about 18% of the sample of science ma.ior:^, 

(iii) "Science Migrants:*' those students uho came into science from non- 
science fields (and stuck uith it) at either of the tuo transition 
points investigated here. This is the largest group of students 
(1004), comprising about G4% of the sample. 

The mean group differences betueen these three groups on a uide array of 
variables are shown in Table V-A. Testing for statistical significance among 
the three groups on each variable has been accomplished by using analysis of 
variance (BNOVA) methods. The significance levels for each variable are given at 
the right of the variable name. Since the grouping variable has three levels, 
the specific contrasts uhich contribute to statistical significance are not 
indicated. Houever. the means for groups should give an indication of the 
direction of differences. There are four difference patterns evidenced in these 
comparisons: (1) a steady progression dounuard, from field persisters to 
science persisters to science migrants; (2) a comparion of the tuo persistence 
groups (field and science persisters) to the science migrants; (3) field 
persisters compared to science persisters and migrants; and (4) those variables 
on uhich no clear patterns is evidenced. There are several variables in this 
analysis for uhich no significant relationships among groups exists, all of 
uhich fall in group (4). While only statistically significant differences 
are discussed here, the entire pattern of differences is presented m the Table. 



Insert Table V-A about here 



Three sets of variables shou a steady deterioration across the groups of 
field persisters, science persisters. and science migrants. The first set 
relates to social class. Both student's oun social class and the social class 
levels of the schools they attend follou this pattern, uith the highest-SES 
students the field persisters and the louest the migrants. Although these group 
mean differences are statistically significant, their magnitudes are less than 
.2 standard deviations. Notice that the students xn science in all three groups 
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are of considerably hiqher SES levels than the averaae of ihe hiah schools thev 
attended. This same pattern is reflected bv (and certainly related to) bhe 
minority concentration of the hiqh schools. Another set of variables follouinq 
this Pattern is the proportion of students in the academic track, Althouqh all 
three qroups have over 70X of t' eir students cominq from the academic track in 
hiqh school, the proportion is hiqhest in the "field per^ister" qrouP — 
Enrollment in academic courses is related to track membership, and thus the same 
pattern is seen f^^r the number of academic math and science courses these 
students have taken in hiqh school, ^ 

Perhaps a more expected pattern is the contrast of the Persisters in science 
(either in the same field or uithin science) compared to the science miqrants. 
This pattern is most noticeable in achievement. Either as sophomores in a test 
of qeneral ability, as seniors in math achievement, or in the averaae achieve- 
ment levels of the hiqh schools they attended, the persister/non-persister 
pattern is observed, uith scores uniformly louer for the miqrants than the 
persisters, Ue also see this pattern for the proportions of the qroups uhich 
are black: the per sister qroups are It and 3X black, compared to the miqrant 
aroup. uhich is 15% black. The pattern is also in evidence for the type of 
colleqe attended. Althouqh science students qenerally are less likely to attend 
junior (2-year) colleqes than their non-science col leqe-qoinq counterparts, 
persisters are considerably less likely <22X and 24X) to be in junior colleqe 
than the miqrants (3GX), A related comparison shous that persisters are also 
more likely (94X and 92%) than miqrants (87X) to attend colleqe full time. Since 
ue knou that students in junior colleqe are less likely to be full-time students 
than their 4-year colleqe counterparts, this is probably related to the 2-year 
colleqe attendance pattern, 

ft third comparison shous field Persisters contrasted aqamst either science 
persisters or miqrants, Althouqh less loqical than the previous pattern, certain 
variables follow this pattern. The proportion of students in these qroups uho 
are Hispanic is 5X for the field persisters, compared to 9X and 10% for the 
other tuo qroups. Educational aspirations at either 10th or 12th qrades, 
althouqh measured on different scales, both follou this pattern. Another 
variable uhere the pattern is evident is m the proportion of students uho are 
soDhomores at the end of their second year in colleqe, Althouqh quite hiqh for 
all science? majors, the field persisters are considerably hiqher than the other 
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iuo qrouDS (30% vs. IBX and 755^). These comparisons, as uell as those in the 
"steady proqression" description, indicate that field persisters as a qroup are 
someuhat more selective than the other aroups. 

The final pattern — really a non-pattern — is shared by all the non- 
siqnificant variables in the analysis. The type of hiqh school or colleqe 
attended (i.e. public vs. private) shous no pattern, nor do qrades (either in 
hiqh school or colleqe), nor does the proportion of students uho uork (uniformly 
close to 50Z of the students), althouqh almost all report beinq full-time 
students as uell. The noteuorthy difference in this cateqory is for the 
proportions of the qroups uhich are female. The "science persister" qroup shous 
females considerably underrepresented (30X), uhereas the other tuo qroups are 
much closer to qender parity (4BZ and 482: female). This is a stronq pattern, 
the loqic of uhich is not apparent. 

Houever, many of these independent variables are likely to be related to 
one another. It is therefore possible that some of these relationships uould 
disappear if other variables uere simultaneously taken into account. The next 
analysis attempts to determine a causal pattern of variables uhich best discri- 
minate betueen these three qroups. I aay "attempts", because the results of the 
discriminant function analysis uhich uas run to determine this causal structure 
shou that there are feuer variables that discriminate the qroups from one 
another than uould discriminate these three qroups from the non-science colleqe- 
qoinq population. The results of the discriminant analysis are shoun in Table 
V-B. 



Insert Table V-B about here 



ftlthouqh the final analysis included 14 independent variables, only three — 
qender, a qeneral '•leasure of ability, and the number of hiqh school science 
courses — uere sufficiently "discriminatinq" to be used to form the discrimi- 
nant function. Moreover, in order to "force" more variables into the discrimi- 
nant function, a rather non-str inqent probability entrance criterion uas used 
(.10), rather than the more qeneral .05 probability level. Since ihtre uere 
three levels to the qroupinq variable, tuo discriminant functions ucre formed. 
The first function accounted for 75% of the variance explained by the discrimi- 
nant analysis, and is qenerally interpretable. The second function (independent. 
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or orthoQonal, to the first) is considerably less important and is aenerally 
uninterpretabie , so it uill not be discussed. Function I loads heavily on Qender 
(female), uitK a nenative loadinQ on both ability and the number c science 
courses students take. Thus ue have a function uhich particularly contrasts 
Qender and the more expected characteristics of science students. The three 
Qroups of science students load on this function rather predictably, qiven the 
comparison in Table V-fi, That is, the Qroup of science persisters loads hiqhest 
on the function uhich is hiqh on ability and lou on female characterise tics, 
uhere the science miqrants load louest on the function. This confirms the 
findmqs from Table-V, but also shous that once these three variables are taken 
into account (qender, ability, science courses), other variables are rather 
unimportant in discininatinq ai*?onQ types of persisters amonq the science majors. 
Clearly, these qroups are more similar than they are different. This also alters 
the unusual "female" pattern found in qroup means above. 

II. Predictors of Science Major Choice 

The analyses in this section of the report are meant to construct a causal 
model to determine the characteristics of the students uho select a science 
major. That is, ue seek to determine the direct and indirect effects of student 
backqround, the types of schools students attend, their curriculum track 
placement, and their behaviors and performance in hiqh school, on the probabi- 
lity of their select intu a probable major in science uhen they qet to colleqe- 
Follouinq these students into colleqe, ue uish to investiqate further hou these 
variables affect their colleqe performance and subsequent choice of ma.ior, aqam 
m science or not. The invest iqat ions are separated into tuo — determminq a 
causal structure for choice of science in hiqh school, and usinq that infor- 
mation about hiqh school science interest to investiqate science major choice m 
colleqe. filthouqh these tuo invest iqations are hiqhly related, ue treat each 
separately. The samples are overlappinq in larqe deqree, but not completely 
equivalent. 

A. Hiqh school science choice. The students in this sample are those uho 
have not eliminated the possibility of qoinq to colleqe (losinq 192B of the 
oriqinal 10,739 cases, or 17, 9X of the sample). The sample is further restricted 
to only those uho actually indicated an intended major m colleqe (elimmatmq a 
further 2332, or 21.7% of the oriqinal sample). These tuo data filters have 
reduced the sample to 6,481 cases. Thirty six percent of the sample (2432 
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cases) indicated a n?ior in one of the four science fields. The data analysis 
for this invest iqat ion has used tuo methods. First, the tuo qrouDs are compared 
on the several variables uhich comprise the analytic model. For this first 
analysis, uhich is primarily descriptive, t-tests have been run on the diffe- 
rence betueen the means, ftlthouQh the variables in the model are intercorrelated 
(i,e, non-independent), no adjustment has been made to the nominal siQnificance 
levels of each t-test to ad.lust for this, since no substantive inferences are to 
be draun from these tests. The second part of the data analysis uses ordinary 
least squares rearession to invest iQate causal relationships betueen variables, 
ft path analytic frameuork Quides the data analysis, in order to investiQate both 
the direct and indirect effects of predictor variables on the probability of 
ma.iorinq in science. Standardized, or beta, repression coefficients are 
reported, in order that results are consistent across dependent variables 
measured in different metrics. Since the final dependent variable is dichoto- 
mous (uhether or not the student majors in science), loQ-linear or loQistic 
methods uere considered for this analysis. Houever , it is appropriate to use 
least squares in place of loQistic repression for an analysis uith dichotomous 
outcome variables if the distribution of the variable is not extreme (Goodman, 
1978; Markus, 1973). Since 37.5% of the students in this sample plan to ma.lor in 
science, this falls uithin the 20-80% non-extreme distributions considered 
"safe" for substitutinQ least squares methods. The path model on uhich these 
repressions models uere based is shoun in Fiqure I. 



The variables in the model are qrouped into constructs. First, ue 
investiPate the effect of student and family backQround on the types of hiQh 
schools students attend, characterized in part by the compositional nature of 
the stud^^nt population (e.q., minority enrollment, averaPe SES). This set of 
relationships is shoun in Path ft of the model. Second, the effect of both 
stude^'it backQround and ' hool characteristics are simultaneously repressed on 
the Cirobability of beinP enrolled in the academic curriculum track (Paths B and 
C). Third, backQround, hiqh school characteristics, and track status are 
simultaneously repressed on students' academically-related behaviors (Paths D, 
E, and F). In this case, these behaviors are course enrollments m math and 
science. Fourth, thtj relationships betueen all previous constructs and hiph 
school outcomes (prades and achievement m math, as uell as educational 
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aspirations) are assessed (Paths 6, H, I, and J). Finally, the cunulative 
direct effects of all constructs on the probability of ma.1orinQ m science are 
measured (Paths K, L, M, N, and 0). Usinq such a model allous us to determine 
uhether the effects of, say, backnround on science na.1or choice are direct (i.e. 
Path L), or indirect (passinq throuqh, say. Paths B and M). The location of the 
variable constructs in the model is intended to reflect temporal sequencinq to 
some extent. That is, backqround is seen as prior to sophomcre year, and thus 
is considered outside, or exoqenous, to the model. Hiqh school characteristics 
and track placement are early in students' hiqh school careers, and are thus 
measured at sophomore year. The- remaininq constructs in the model are measured 
at senior year. The use of arrows assumes a directionality and non-recursiveness 
to the causal structure, a co.^mon assumption to path analysis. 

6roup mean differences betueei* model variables for the science and non- 
science students are presented in Table Vl-ft. For most of the variables in the 
model, there are statistically siqnificant differences betueen the qroups. 
Science students are of hiqher social class, less likely to be minority or 
female, and. of hiqher ability levels. The differences in the schools they attend 
are not siqnificant. Science majors are more likely to have come from the 
academic track, and considerably more likely to have taken more math and science 
courses. They have siqnificant ly hiqher educational aspirations, hiqher qrade 
point averaqes in math, and much hiqher math achievement scores. Most of these 
differences are larqe, particularly those in coursetak inq, and achievement. 
Houever , since ue knou that student backqround and track placement is related to 
course enrollment and school performance, uill these differences m student 
backqround "explain auay" the larqe differences in academic behaviors and 
performance faetueen science and non-science students? 



Insert Table VI-A about here 



The reqression models uhich examine the path model shoun m Fiqure I are 
displayed in Table VI-B. The reqressions uhich represent Path A are those uhere 
backqround variables (SES, race/ethnicity, qender, and ability) are rsqressed on 
three variables uhich characterize the schools students attend. Social class 
and race/ethnicity relate stronqly to larqer schools, but the predictive pouer 
of the model is lou. Not surpr ismqly , all backqround variables (except qender) 
relate to compositional features of schools — the minority concentration and 
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the acadenic achievement level of the student body. ine second set of reQres- 
sions relate backQround arid school characteristics to the probabilitv of 
academe track membership (Paths B and C in FiQure I). Social class, ability, 
and compositional characteristics relate stronQly to academic track membership, 
uith more advantaQed and hiQher ability students more likely to be so placed. 
Interest inQly, once SES, ability, and the type of school attended is controlled 
for, black students are more likely to be in the academic track. 



HiQh school behaviors ar3 here typified by the number of math and science 
courses students take, and the sets of background, school, and track variables 
are repressed on these measures (Paths D, E, and F). SES relates stronQly to 
takina more math courses, even after controllinQ for ability. Females are 
siQnif icantly less likely to take these courses, especially science courses. 
Interest inaly, school characteristics predict coursetakinQ in math and science, 
uith students in larQer schools, especially those uith hiQher minority concen- 
trations, likely to take more courses. UnsurprisinQly , students in the academic 
track are much more likely to take such courses, since that is uhat the acadenic 
track is all about. Next, the effects of backQround, school, track, and course- 
takinQ are evaluated on several outcomes of hiQh school — aspirations for 
hiQher education, Qrades in math, and math achievement (Paths G, H, I, and J). 
CoursetakinQ is a very stronQ predictor of all three outcomes, as is ability. 
Gender is very stronply related to all three outcomes, as uell. Whereas females 
are more educationally ambitious and have hiQher Qrades (even in math), they 
shou a louer level of math achievement on the HS&B test. Note that these Qender 
differences take into account a Qeneral measure of ability, ftfter adjustmQ for 
ability and SES, blacks are also more educationally ambitious, but score louer 
m math achieve- ment (as do Hispanics). Students in hiph-minority schools are 
more educationally ambitious, uhich probably results from the hiQher aspirations 
of black students, uhom ue knou to be larQely Qrouped in hiQh minority schools. 
Course enrollment in math and science stronQly predict all three outcomes, uith 
math courses beinp more important than science courses. The explanatory pouer 
of the models for hiph school outcomes is considerable, particularly for math 
achievement . 
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Finally^ ue investiqate hou these sets of variables predict the probability 
of choosmq a science najor. The ansuer: not too uell, since the model explains 
only BX of the variance. Houever, there are several interesting relationships 
in this analysis. For example, even uith the considerable number of statistical 
adjustments in this model ( includinq ability, SES, course enrollment, and math 
achievement), qirls are significantly less likely to choose a science ma.lor. 
Houever , blacks are significantly more likely to so choose, after ue take all 
the model ad.iustnents into account. Course enrollment in math and particularly 
in science very strongly predicts choice of science, uhich is no surprise. 
Neither is it surprising that high grades and achievement in math are signifi- 
cantly related to choice of a science ma.ior. The small but negative effects of 
SES. ability, and school-level achievement are not interpretable . houever, and 
probably reflect the collinearity of these variables uith the control measures. 

What does this tell us about hou student and school characteristics and 
behaviors combine to influence choice of science as a major? First, ue can see 
that altnough many of these model variables are related to gender, the direct 
and negative effect of being female on science choice is sustained. Second, ue 
see that other background variables, particularly ability and social class, have 
an indirect, rather than a direct, effect on science choice. That is, these 
variables are strong predictors of students* enrollment in the academic 
curriculum track. In turn, being in that track strongly predicts uhat courses 
students take. Taking the right courses is strongly related to outcomes of 
schooling like achievement and urades, uhich in turn are strong predictors of 
science choice. Thus, most background variables (uith the exception of gender) 
mors indirectly than directly affect this choice, through the treatment students 
receive m school. It is these academically- related behaviors (track placement 
and subseguent course choices) uhich mediate performance. ftnd students decide 
to go into or Gvoid science on the basis of their performance m the sub.iect 
areas uhich are science. Houever, it hard to avoid noticing that the structure 
of schooling — tracking and courses — are the central elements in this 
picture. Although background characteristics are largely immutable, and society 
as a uhole finds it difficult to directly influence the composition of the 
schools students attend (i.e. bright students attend strongly academic schools, 
minority students are more likely to attend relatively segregated schools), 
course enrollment and tracking are things that schools and school People can do 
something about. This regression model hints that perhaps ue should focus our 
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efforts in this area, if ue uish to influence directly the choice of a science 
career or indirectly, throuqh the outcomes of school inq uhich have a stronq 
influence on that choice. 

B. Colleqe science choice. Althouqh someuhat nore complex, the model of 
science choice at the colleqe level shares a similar structure for the same 
choice at the hiqh school level. Thai path model is presented in Fiqure II. 
The left-hand part of the diaqram is identical to Fiqure I, uhich models 
backqround, school, track, hiqh school behaviors, and hiqh school outcomes on 
science major choice as students qraduate from hiah school. The colleqe-level 
model adds tuo additional constructs to the predictive models colleqe charac- 
teristics and colleqe behaviors. Ue have backqround, school, track, behaviors, 
outcomes, and hiqh school science choice predict inq colleqe characteristics 
(Paths P, Q, R, S, T. and U). Next, ue have the entire set of dependent con- 
structs predictinq behaviors in colleqe (Paths V, U, X, Y, Z. and AA). Finally, 
the effects of all constructs in the model on the choice of a major in science 
at the colleqe level are evaluated in Paths, BB, CC, DD, EE, FF, GG, HH, and JJ. 
Althouqh the model at first qlance looks quite complicated. I hope the loqic of 
the analysis is clear. This sample of students is someuhat different from 
the earlier sample, includinq the students uho are actually in colleqe tuo years 
out of hiqh school, almost all of uhom indicated a major. 



Due to the relatively more select nature of this sample compared to that at 
the senior year of hiqh school, many of the mean differences betueen science and 
non-science majors have become stronqer (comparinq Table VI-C uith Table VI-A), 
Althouqh race and qender differences remain about the sane, the relatively more 
select SES levels of both qroups, and of the science compared to the non-science 
qroup, is noteuorthy. School characteristic differences remain rather ueak. 
Althouqh the proportion of students from the academic track in hiqh school has 
increased for both qroups in the colleqe sample, it is also noteuorthy that the 
difference betueen the science and non-science ma.iors in academic track enroll- 
ment has increased. Whereas there uas an 8% difference at senior year of hiqh 
school, at the colleqe level there is a 14% difference. Difference m hiqh 
school math course enrollment has increased as uell, as have differences m all 
three hiqh school outcomes. On every measure of selectivity of backqround or 



Insert Fiqure II about here 



-IB- 




Causal finalvsiG of Class ot 1982 



hiQh school, students uho plan science ma.iors are higher, Correspondlv , science 

na.iors are less likely to have attended a community colleQe uithin their first 

tuo years of colleQe, and are siQnif icantly more likely to have achieved 

sophomore standing by the second year after hiQh school Qraduation. 



Aaain, it is appropriate to ask uhether these relationships uill be 
sustained in a multivariate repression model. The path coefficients measured 
regression models shoun in Table VI-D are very similar to those from the model 
on hiah school science major choice are very similar (althouQh the populations 
are someuhat different), and thus are not be discussed in detail. Reflect ina 
the sliahtly more select sample in these analyses, the repression on academic 



track in the hiah school model is better explained (i.e. R fiQures decreased 
from 131 to I9Z). Correspondly , in the colleae sample the model predicts the 
hiQh school outcomes (aspirations, Qrades . achievement) better. Importantly, the 
reQression model for hiqh school science choice is better predicted in the 
col leQe-level sample (12%) than the hiah school sample (8%), Houever, the 
patterns of variable predictors are very similar — background and school 
predictinQ track and courses, uhich in turn predict outcomes, uhich predict 
science choice at the end of hiah school. 



Unfortunately, the HS&B study contains only limited descriptions of the 
colleQes students attend. The ma.ior college characteristic examined in this 
study is uhether the colleae attended is a 2-year (junior) or a 4-year institu- 
tion. Our model shous that hiah school characteristics are rather strona 
predictors of uhether a student attends a junior colleae, uith students from 
laraer hiah schools, uith hiaher minority concentrations and louer averaae 
achievement levels, more likely to ao to 2-year colleaes. In fact, hiah school 
characteristics are a stronaer predictor of this than any other outcome m the 
model, Colleae behaviors are typified by students' self-reported arades and 
uhether or not the student had achieved sophomore status by the end of tuo 
years. The stronaest set of predictors for both colleae behavioral outcomes are 
students' hiah school outcomes, uith hiah school GPA < unsurprismalv) stronalv 
predictina colleae arades, and educational aspirations the stronaest predictor 
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of uhether or noi a student has qotten tuo full years of credit in colleqe (i.e. 
is s sophomore ) . 

The final model, on choice of colleqe science or non-science major, is 
better predicted ihdn at the hiqh school level (uith 25Z of the variance 
explained). Houever. the major difference in these tuo models is the additio*^ 
of the choice of a science major in hiqh school, a very stronq predictor of the 
same choice tuo years later. Otheruise, hiqh school outcomes and the number of 
science courses still shou residual direct effects on choice of science major. 
Females are still siqnif icantly less likely to choose science, even after takinq 
their hiqh school preferences into account. Likewise, blacks are equally 
stronqly likely to choose science, takinq all other considerations into account. 
This contrasts uith the analyses in the first report, uhich shoued blacks to 
be less likely to choose majors in the sciences. The structural Tiattern uithin 
hiqh school is identical in the same model. The fact that hiqh school outcomes 
and qender have a stronq residual on colleqe major choice, after takinq prior 
choice into consideration, may be interpreted to nsan that uhat happens to 
students in hiqh school is quite important in colleqe, despite persistence or 
lack of persistence in science. These models shou that it is not louer course 
enrollments in hiqh school math and science uhich inhibit these younq uomen^s 
choice of science, for the most part. In fact, it appears that explanatory 
models uhich include only the factors of family backqround. hiqh school, and 
colleqe experiences (but omit other socialization experiences and attitudes) do 
not allou a full exposition of this important issue. In fact, data on the 
entire life experiences of students is seldom available. 

III. Miqratinq Into Science 

Why do students uho initially indicated thev planned to major in a field 
other than science move into science? More specifically, uhat it is about their 
experience in hiqh school uhich encouraaes such students to chanqe their minds? 
This invest iqat ion looks at a particular qroup of 3 3B students^ those uho uere 
not interested in science at their sophomore yrar of hiqh school. These 
students must also have had plans to qo to colleqe and have indicated their 
potential field of study. Of that qroup, 799 students (25.5%) had chanqed their 
proposed major to a science field by their senior year of hiqh school. The 
analysis has eliminated those students uho uere consistently interested m 
science uhile m hiqh school. The backqround and hiqh school experiences of 
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these tuo groups of students are docunented in Table Vll-ft, and the differences 
betueen the «ieans on each variable tested for statistical significance uith 



In terns of background (i,e, conditions uhich ue assume to be operative 
before the e?;periences of the last tuo years of high school), the tuo groups 
differ on neither sophonorc-year achievement nor academic track placement, 
Although those uho "migrate" into science uhile m high school are of somewhat 
louer SES, 1ZZ less likely to be female (53 vs. 65%), and someuhat more likely 
ni vs 8%) to be black. Those uho migrate into science are more likely to be in 
high schools uith someuhat higher achievement and slightly more minority 
students, Houever, their coursetaking patterns in math and science, as uell as 
their grades in those courses, are considerably different. While there are no 
significant differences betueen the groups in the proportions uho take early 
math or sciences courses (ftlgebra I, Geometry, or Biology I), there are large 
differences in the proportions uho take more advanced math and science courses. 
There are especially large differences m Calculus (13/vs^ 4%), Chenistry I (39 
vs. Z7%), and Physics I (ZB vs. 11%). ftgain, since ue knou that this course- 
taking and performance pattern is related to background, ue must statistically 
adjust for these potentially confounding factors, 

ftgain, ue use ordinary least sguares to examine the pattern of e^cplanatory 
factors uhich predict migration into science by the end of high school. Use of 
non-logistic methods is again justified by the non-extreme distribution of 
science migrators (Z5.5% of the sample). The results of these regressions are 
shown m Table VII-B, Using the identical outcome variable (migrating into 
science or not) in all models, the regressions uere run hierarchically, 
examining the cumulative effects of ( 1 ) background; (Z) high school characte- 
ristics; (3) curriculum track; and (4) high school courses in math and science, 
as uell as performance in math and science courses. Each of these courses is 
coded dichotomously , uith those uho has less that one year of credit <i,e, one 
Carnegie unit) coded "0" and those uith a year or more of credit coded "I", It 
should be noted that the coursetaking and grade performance data are taken from 
student transcripts, uhich makes it highly reliable. Models 1, Z, and 3 have low 
explanatory pouer (Z%), and should thus be be considered as only preliminary to 



t-tests. 



Insert Table Vll-ft about here 




Causal ftnslvsis cf Ciess of 1S9Z 



the na.lor analysis Hodsl 4 — uhere the explanatory pouer is hicjher ( 10%) 
than for previous nodelc, biit still moderately lou. 



Insert T ;ble VII-8 about here 



In all models, females are very significantly less likely to migrate into 
science, even after adjusting for coursetakino and performance. Social class is 
a consistent sionificant predictor, uith students of louer SES more likely to 
move into science, ftbility is unrelated to movement into science (except m the 
final model, uherc? its negative coefficient is likely to be a statistical 
artifact of the inclusion of multiple course. Blacks are someuhat more likely 
to be among the migrants, although in the final model this difference is not 
statistically significant. In examining the pattern cr uhich courses seem to 
"make a difference" in terms of migrating into science, t!S see that the earlier 
courses in the academic math seguence (ftlgebra I and II, Geometry, and Trigono- 
metry) are not important, nor are courses in Biology (I and advancsd) or 
Computer Programming. Houever. enrolling in coui'ses in the physical sciences — 
Chemistry and Physics (at both the beginning and advanced levels) and m 
Calculus make a big difference. The culumative grade point average m math 
appears to be more important to a chance into science than that for science. We 
interpret these findings as indicating that students initially not interested in 
science fields must persist in math to the most advanced level in high school 
(i.e. Calculus) to really change ■*:heir minds, houever. positive experiences in 
the physical sciences, especially in physics, appears to change students' minds 
in favor of science. Since grades in math and science are sure to be highly 
related to one another (i.e. they are correlated .64). one variable (math GPft) 
has simply subsumed the other. Houever, performance in this area is very 
strongly related to a "change of heart" in favor of science as a planned major. 

IV. Stifled in Science? 

These analyses focus on a relatively small group of high school students. 
At their sophomore year of high school, this group had indicated that they uere 
interested in science as a possible college ma.ior. Moreover, they scored above 
the average for American students on general achievement test, uhich indicates 
that they have the ability to pursue their interest m science. Houever, these 
students uere not enrolled m the traditional college-preparatory (i.e. 
academic) curriculum track. The purpose of these investigations is to see 
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uheiher this "inproDer'* track placement acted in some structural manner to 
stifle their interest in science. Ue have selected tuo separate comparison 
groups against uhich ue measure student prooress for the target group. First, 
the high- achievement lou-track science students are compared to their 
high-achieving counterparts, also interested in science, but in the academic 
track- If the progress of the potentially stifled group shous feu differences 
with this group, ue may conclude that our target group is not stifled. The 
second comparison group are those high-achieving non-academic track counterparts 
:.*ho expressed interest In field other than science. If the target group more 
closely resembles this group than the first, it suggests that they had been 
stifled. 

Table VllJ-ft. presents these comparisons, uith group means on a uide array 
of variables for our tarnet group found in column 3 of that table. Means for 
the first comparison group, academic track students in science, are found in 
column 4. Those for the second group ou uhich ue uish to make comparisons are 
located in column 5. The data in columns 'i and 2 describe students in the 
belou-average achievement groups interested in science, for the non-academic 
(column 1) and academic tracks (column 2). In general, our target qroup more 
closely resembles ^their lou-track non-science counterparts than their high-track 
science counter- parts. This is the case for SES. race, the proportion taking 
college-placement exams ( SftT or ftCT). educational aspirations at 8th, 10th, and 
12th grades, grades in math, SftT math scores (for those who took the test), the 
proportion uorking four years after graduation, the proportion of the groups 
attending college, and (for those in college), those attaining sophomore status. 
On other measures, the lou-track science students fall miduay betueen their 
lou-track non-science counterparts and their high-track science counterparts. 
This is the case for the number of math courses taken in high school and 
achievement in math in the 12th grade. Only on a single measure — the 
proportions of the groups uhich are female — does "science" affiliation appear 
to make more difference than track affiliation. Houever, aqain ue knou that 
these factors on uhich the groups differ are interrelated. Therefore, ue must 
use multivariate methods to untangle these relationships. 
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To determine the net effect of thfcse independent variables on membership in 
thesfe groups, a three-level variable uhich cateqorizes these qroups was formed, 
and discriminant function analysis employed. The analysis employed the several 
variables on uhich the three qroups varied most markedly, from the data in Table 
Vlll-fi. The results of that discriminant analysis ore presented in Table VIII-B. 
The method is the same one used earlier (in Table V-B) to examine science per- 
sistance patterns, filthouqh tuo functions uere formed, the first explained the 
larqe majority of variance in the combined analysis (95%). Therefore, only the 
first discriminant function is discussed. Several variables have entered the 
function, shouina that there are important differences betueen the qroups, Hiqh 
school course enrollments in math and science loaded hiqhest on the function, as 
did ability (despite the fact that our qroups are from the top half of the 
ability distribution), achievement in mathematics, and educational aspirations 
at 8th qrade. Grades and aender (female) loaded neqativcly. Several other 
variables did not enter the function, despite the rather unstrinqent .10 
Probability level entry criterion used. 



Insert Table VIII-B about here 



The function is typified primarily by larqer numbers of math and science 
courses, and by hiqhftr achievement. The three qroups loaded (rather 
Predictably) on this function as follous: the tuo non^academic track qrouns 
loaded neqatively, and the acaaemic track students load positively. This 
indicates that track enrollment is more important in discr iminatinq students uho 
take a lot of scisnce and math courses (and do uell in math) than is interest in 
science. Houever, uithin the tuo lou-track qroups (1 and 3), the science- 
oriented qroups was relatively more hiqhly loaded on the function. Houever, 
interest in science appears to be secondary to track enrollment. These results 
may be interpreted as indicatinq that incorrect track placement has in fact 
sixfied the students uho expressed interest in science from takinq the courses 
(and experiencinq the resultinq hiqher achievement levels in math) that make the 
eventual colleqe manor in science possible or probable. 

We pursue this question further uith repression methods. In this analysis, 
the sample of 1575 hiah school sophomores of 3bove-averaqe ability interested in 
science (Groups 3 and 4 on Table Vlll-fi) is employed. Specifically, ue invcsii- 
qate uhether the non-academic track placement of our ''stifled" qroup is a 
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linitinq factor on the number of academic math courses these students take m 
hiqh school. The analysis, presented in Table VIII-C, is done in three steps. 
The first model (column 1) includes only backPround variables < social class, 
race/ethnicity, and pender). Social class is a stronp predictor of math course- 
takinp — much stronper than either race or pender. The second model (column 2) 
includes the same backpround factor, but includes ability. Even for these 
above-averape science-oriented students, ability (as uell as SES) is stronply 
associated uith coursetakinp. The final model (column 3) includes backpround, 
ability, and track placement. It is clear that track placement is stronply 
related to the number of math courses taken by these students, even after their 
ability, social class, race/ethnicity, and pender are taken into account. In 
fact, academic track placement is the stronpest nredictor of coursetakinp — 
stronper than ability and much stronper than SES, Thus, it may be concluded 
that academic track placement is vital for the pursuit of the courseuork in 
mathematics uhich has been shoun to be so important for pursuinp a major in the 
sciences, Ue uould conclude that students interested in science, uith the 
demonstrated ability to pursue these interests, are structurally stifled in that 
pursuit if they are not enrolled in the academic track. The fact that over 
one-quarter of all science-oriented hiph ability students ore thus limited by 
this placement is troublinq. 
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V, Quantitative vs, Non-Quantitative Science 

In the first report, ue found that the proup of Cwilepe science majors is a 
rather heteropeneous proup, Houever, the proups of students majorinp in each 
particular science field in collftoe are too small to support separate analyses. 
Houever, it is possible to proup science majors into quantitative and non- 
puantitatve fields. Specifically, amonp science majors in collepe ue investipate 
here the cfciusal factors uhich indicate uhich students choose non-puant iat ive 
(life and health sciences) or puantitative (physical science, math, enpineerinp, 
and computer science) fields of study, as uell as identifyinp some reasons for 
this choice. The model for this analysis resembles the path model used to 
investipate the choice of a science major in collepe (Fipure II), Houever, the 
model for this analysis (see Fipure III) differs in one fundamental characte- 
ristic -- the final construct of uhether the 1581 students in this sanple choose 
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quantitative or non-quantitative fields. Ue knou fron previous analysec that 
3B,3X of this qroup (574 cases) choose the bioloqical or health sciences. 
Houever, except for the outcome variable and the sanple, the analyses for Fiqure 
II and III are sinilar. 
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Mean differences betueen these tuo qroups of science students are displayed 
in Table IX-/^, caain uith the statistical sianificance betueen the qroups 
determined by t-tests. fls seen previously, females in science are much more 
likely to choose non-quantitative majors (B9 vs. 32%). Several other diffe- 
rences show the quantitative science majors more select: hiQher ability, more 
likely to be from the academic track in hiqh school, takinq more math (but feuer 
science) courses in hiah school, uith hiqher qrades and achievement in math, and 
9X more likely to have also planned a science major in hiqh school. Quantitative 
scieTice majors are sliahtly less likely to be in 2-year than 4-year colJeqes and 
to have achieved sophomore standinq tuj years out of hiqh school. These latter 
differences are not statistically siqnificant, houever. On only tuo rti^asurcs 
are the non-quant itativo science majors more advantaqts^: they have taken a 
year more of science in hiqh school (3.3 vs. 2.1 years) and they are sliqhtly 
more educationally ambitious, fts before, ue need multivariate methods to 
untonqle this set of hiqhly interrelated qroup differences. Ue «iqain employ OLS 
regression uith this dichotomous outcome variable, because of its non- extreme 
distribution (i.e. B3.7Z of the sample chose quantitative majors. The explana- 
tory pouer of these analyses is moderate to stronq. uith the final analysis 
explaininq a credible 21% of the variance. 



Insert Table IX-ft about here 



Discussion of these path analysis results uill focus on the final model 
(riqht hand ccIj".), -:hirh rrtcnines the probability of choosinq a quantitative 
science major, fts in th« previous analysis uhich examined choice of a science 
major in colleqe (Table VI-D), ue see females less likely, and blacks more 
likely, to select a quantitative science major. Houever, these differences ar'* 
much stronqer m this analysis. That is, females are much less likely and 
blacks considerably more likely to choose quantitative fxelds. Recall that 
there uere no siQnificant race/ethnicitv differences betueen qroup means m 
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Table IX-ft, but these have enerqed in this multivariate analysis for blacks (but 
not Hisoanics). The nunber of hiqh-school science courses is a negative 
predictor of choosina a quantitative major, also reflecting the group mean 
differences seen above. Other strong predictors of guantitative ma.lor choice 
are educational aspirations (negative) and achievement and grades in math in 
high school (positive). College-level predictors in this analysis are not 
statistically sianificant. Vhe someuhat anomolous results seen in these 
analyses is likely to be explained by the fact that a large proportion of 
students choosina the guantitative science ma.lor are in engineering (40B out of 
1007 students, or 40. 3Z). In particular, feu females choose engineering, future 
engineers probably take more math and less science in high school than other 
science majors, and since the majority of enqincering jobs do not reguire 
advanced degrees, these students probably account for the negative coefficient 
for educational aspirations- Because these guantitative "science*' majors are 
mostly mathematical majors (engineering, computer science, and math), students' 
coursetaking and performance in mathematics rather than science is likely to 
drive these path analyses. 



VI. SftT Scores and Science 

One of the major advantages^of this sample of HS&B students is access to 
their transcripts. On this file, ue have standardized test scores for those 
students uho took the national college entrance exams. Of our sample of 10,739 
high school graduates, 2,964 has scores on the mathematics section of either the 
SAT or the ACT, and 393 has scores on both. For those 393 students, it uas 
possible to eguate the scores on the tuo tests, by regressing ACT-M score on 
SAT-M score. Ue computed a "virtual" SAT-M scores, uhich ue have called "SAT-M 
(X). The details of this computation are found in the Appendix. The guestion 
uhich is addressed in these analyses focuses on the causal factors for SAT-M 
performance. Specifically, ue compare the causal relationships for tuo groups of 
students of special focus in this study — those uho have expressed the 
intention to major in science, compared to those uho plan ma.iors m non-sciencc 
areas- Since the SAT test is taken m students' senior year of high school, 
their plans for college majors are also taken from senior year. The results of 
these analyses are displayed in Table K-A. 



Insert Table IX-B about here 
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Insert Table X-A about here 



The reqression models shoun in Table X-A are somewhat different from 
those shoun previously, -.nstead of a path analytic scheme, these regressions 
are hierarchical. That is, sets of variables uhich represent the constructs 
described earlier — background, hinh school characteristics, track, hiqh school 
behaviors, and hiqh school outcomes — are entered into the reqresson models in 
qroups. In this uay, one can evaluate tuo thinqs: (1) the addition to the 



proportion of variance explained by each set of variables, or the qain in the R 
fiqure uhen each variable set is added to the model; and the chanqe in the 
relationship between certain backqround variables and the outcome uhen 
additional sets of variables are controlled for. 

Several relationships are consistently stronq in these models. The stronqest 
(and least surprisinq) effect on SAT-M score is the ICth qrade achievement/ 
abiity test. Althouqh that relationship is attenuated sliqhtly by additions to 
the model, it remains by far the stronqest effect. Therefore, one should 
realize that all other relationships are net of measured ability. A second 
consistently siqnificant relationship is that of social class. However, the 
most noteworthy and most troublinq observation in these analyses is the enormous 
sex difference m SAT-M scores favor inq males, a difference which is sustained 
m all 5 models. The standardized (beta) coefficients for females ranqe from 
-.10 in model 4 for qirls not in science to -.17 for qirls in science in model 
5. These standardized coefficients are equivalent to score deficits in the ranqe 
of 20 to 37 points. In these models, which ad.iust for backqround, ability, and 
— most important — for the coursetakinq differences for women in math and 
science, women are still at a serious disadvantaqe on this important test. Even 
more strikinq, the females who have expressed an interest in the sciences show a 
sliqhtly larqer disadvantaqe vis-a-vis their male science colleaques than the 
non-science qirls. This findinq is very disturbinq! 

In qeneral , the predictive models for students in science are sliqhtly better 
than those for non-science students. That is, the proportion of variance 
explained by the models is consistently hiqher for the students m science than 
those in non-science- Since the variables in the predictive model are not 
science-specific (expect, perhaps, for math and science coursetakinq), I can 
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venture no evident explanation for this consistent pattern except, perhaps, that 
the variables for science students are sonehou more reliably measured. Ue have 
already noted that sex differences are stronger for science students, ftbility 
relationships are also stronger. Houevcr, the coursetakinq variables exert a 
sliqhtly ueaker effect on SftT-M scores for the science group, presumably because 
there is soneuhat less variability in coursetaking for science students. It 
should also be noted that race differences, although small and negative 
throughout, are guite small once students* social class and ability levels are 
taken into account. 

The prediction pattern for SftT-M scores is quite similar across the science 
and non-science students. Houever, the fact that the models predict better for 
science students, the fact that the male advantage is stronqer for science 
students but the coursetakinq differences ueaker is noteuorthy. fts ue have seen 
previously in repression models, the vav*iables uhich are temporally closer to 
the SftT test — qrades and courses — shou stronqer effects than many other 
model variables. Houever. the qender difference and the ability relationship are 
both very stronq and very consistent. Other than the consistently stronqer 
prediction pattern for science students, there is not a markedly different 
causal structure for science and non-science students in predictinq SftT math 
scores. That is, the results of this test have important implications for all 
col leqe-qoinq students, reqardless of their intended field of study. 



Summary of results. The findinqs from this second series of analyses for 
the project on the hiqh school-col leqe transition for potential scientists and 
enqineers are 1 *ss straiqhtf oruard than those from the first report. Ue first 
at'^'ompted to define differences in the pre-colleqe behaviors amonq three qroups 
of students uho indicated they planned to major in science — those uho had 
shoun a consistent pattern of interest in a specific science field, those uho 
had consistently indicated interest in science (field persisters), but had 
chanqed fields uithin the sciences (science persisters), and students uho had 
chanqed into science from non-science fields (science miqrants). In qeneral , 
the tuo qroups of persisters uere someuhat more select than the "miqrants", m 
terms of ability or achievement, social class, and educational aspirations. 
Minority students uere less likely to be amonq the tuo science persistence 
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qroLJOS, as ueli* The general rankinq of the three qroups uas prooressively less 
select on other measures, especially the number of math and science courses 
taken in hiqh school and (relatedly) the proportion of students in the acadenic 
track. One strikinq example of an anomoly for these qroups is that females uere 
less likely to be amonq the the science persisters than the other tuo qroups. 
Houever , a multivariate discriminant function analysis shoued a ueak differen- 
tiation pattern betueen the three qroups, uith more females, louer ability, and 
less hiqh school courseuork in science dif f erentiatinq the miqrants from the 
science persist-rs. It seems that these three qroups are reasonably similar 
uhen compared io the rest of the colleqe-qoinq population on science-related 
behaviors. 

In causal analyses predict inq science major choice at the hiqh school and 
colleqe levels, an understandable and unsurprisinq pattern of relationships 
emerqed. Social class is related to science majorinq, but indirectly, throuqh 
both the types of schools students attend and their probability of beinq 
enrolled in the academic curricular track in hiqh school. Ability is also an 
indirect predictor, passinq throuqh academic track placement, course enrollment 
in science and math, and (of course) math achievement. Gender is stronqly and 
directly related to science major choice, even after takinq ability, achieve- 
ment, track wlwCement , coursetak inq, and qrades into account, uith females 
siqnif icantly less likely to choose science. Once the social class and ability 
of black students is controlled for, they are more likely than uhites to choose 
a science major in hiqh school. Of course, society does not make these adjust- 
ments, however. The stronqest direct effects on science major choice, in 
addition to qender , are coursetak inq in science and math, and hiqh performance 
in these areas. 

Uhen students qet to colleqe and choose a major, the prediction pattern for 
backqround and hiqh school behaviors is very similar. Once the major choice of 
science/non-science in hiqh school is held constant, houever, the major predic- 
tors of science major (in addition to persistence in science) are performance in 
hiqh school, hiqh school coursetakinq in science, beinq black, and beinq male. 
That is, even after considerinq the stronq relationship for persistence m 
science from hiqh school to colleqe, black students are still more likely, and 
female students less likely, to choose science, fllthouqh ue knou that feuer 
blacks actually choose science, compared to thier proportions m the colleqe- 
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Qoinq population, it seens that ':heir disadvantaqe m terns of backqround, 
achievenent levels, and hiqh school and coileqe experiences explain that under- 
representation. This is not the case tor females. 

Takinq certain courses in hiqh school particularly advanced math and 
physical science courses — and doinq uell in then appears to be a major 
facilitatinq factor for students uho "miqrate" into science durinq the last tuo 
years of hiqh school, ftlthouqh all academic math and science courses are 
positively related to a neuly expressed interest in science, it is takinq (and 
succeedinq in) calculus, physics, and/or chemistry uhich appears to be 
particularly encouraqinq for movement into science for colleqe-bound students 
uho earlier had stated plans to major in a non-scientific area. Reflect inq 
earlier analyses, females are less likely, and black students more likely, to 
miqrate into science. 

The relatively small but important qroup of hiqh-achievinq students 
interested in science but misplaced in the non-acadenic tracks at their 
sophomore year of hiqh school appear to be discouraged from persuing the 
requisite courseuork in hiqh school math and science that uould lead them to 
realizinq their aspirations in the sciences. When comparinq this "misplaced" 
qroup of students to both counterparts interested in science but m the academic 
track, and to students uho are hiqh achievinq, not in the academic track, and 
interested in non-science fields, our tarqet qroup looks more similar to the 
latter than the former qroup. This is especially true in reqard to coileqe 
qoinq — SAT scores (for those uho took that test), the proportion of all three 
qroups uho end up in coileqe tuo years out of hiqh school, the hiqher proportion 
in community colleqes for thor^ uho make it to coileqe, and the likelihood of 
achievinq sophomore status by their second year. Moreover, it uas demon- 
strated that academic track placement is a stronq predictor of coursetakmq m 
math, even after takinq differences in students' ability and backqround into 
account. We may therefore conclude that non-academic track placement acts as a 
serious structural limitation for certain students uho are interested m science 
and demonstrate the ability to focus their studies on science. Strikmqly, 27% 
of all hiqh-achievinq hiqh school sophomores uho express an interest m science 
are in this qroup; that is, over one-quarter of all briqht science- interested 
10th qraders are not enrolled m the academic track. That represents a serious 
potential loss of students to the sciences, in my opinion. 
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The first report demonstrated substantial differences betueen students 
ma.iorinq in different science fields in colleqe, primarily between those 
choosing bioloqy and health science fields and those in physical science, 
computer science, enqineerinq, and mathematics. Mulixvariate analyses indicate 
very stronq sex and moderate races differences, favor inq ridles and blacks into 
the Quantitiative fields. Ability is not a factor in these science field 
distinctions, but educational aspirations and science coursetakinq are, favorinq 
the choice of life sciences. Students uith hiaher achievement levels and hiqher 
qrades in math are much more likely to enter the quantitative fields. Many of 
these differences are likely to result primarily from the fact that over of 
the Quantitative science majors are planninq a career in enqineerinq, a field 
uhich attracts very feu females, someuhat more blacks, and students typified by 
stronq skills and interest in mathematics, rather than science. Many enqineers 
do not pursue qraduate d^qrees, explaininq the louer educational aspirations for 
the Quantitatively-orientated science majors. 

Our final set of analyses produced even more distressinq results in terms of 
female passaae throuqh an important "qateuay" on the path to a career in the 
sciences — the math section of the SAT test. Our analyses have shoun that 
females experience a very substantial ?cor5 deficit on this test, even after 
adjustinq for their ability, their coursetakinq patterns, and their qrades in 
hiqh school. Moreover, the "female SAT-M score disadvantaqe" is even qreater 
for those qirls uho indicated plans to major in science than for the non- 
scientists: 37 vs. 23 points. This difference is close to beinq stst ist ical ly 
siqnificanw. That is, in the someuhat more selective qroup of future scientists, 
qender makes even more difference in math test performance. 

Conclusions. The causal patterns for predictinq science major choice are 
Quite understandable and not surprisinq. That is, it is obvious that students 
interested in a colleqe major in the sciences take more courses in math and 
science, are more likely to be in the academic curricular track, are of hiqher 
social class, and do better in nath tests. Houever, the fact that minority 
students are more likely to choose science — especially the quantitative 
sciences once these thinqs are held constant is surprisinq and rather 
qratifymq. While that relationship for blacks is statistically siQnif icicant , 
there is also a positive but smaller relationship for Hispanics, These analyses 
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add some insiqht to those fron the first report. Clearly, black students are 
interested in science. From these analyses ue conclude that the major barriers 
to their choosing science are the structural barriers m the social and educa- 
tional Process — louer social class, less probability of beinq placed in the 
academic track (and the resulting louer academic emphasis of their courses of 
study in hiah school, louer achievement levels, and louer Probabilities of 
getting to college). Black students' louer achievement scores seem to result 
primarily from these structural barriers. 

The gender guest ion is more complicated. That is, even though ue knou that 
girls still take someuhat feuer courses in high school mathematics (Lee & Ware, 
198B) and perform less uell on tests of math achievement (most notably, the 
SftT-M), and ue have included these adjustments in our analyses, females are 
still less likely to choose science. We have confirmed findings from the first 
report that this pattern of females dvoiding science is very strongly related to 
particular fields — specifically, the Physical sciences, engineering, computer 
science, and math. It is troubling that these regression models, uhich include 
a uide array of statistical controls, are unable to "adjust auay" the female 
disadvantage in the sciences uith controls for background, high school and 
college experiences, and math achievement. Moreover, even after adjusting for 
the gender difference in science choice at the senior year of high school, there 
is still a residual female disadvantage in science majoring in college (again, 
in the guantitative fields only). These are serious findings. Although the 
female disadvantage in the sciences has been longstanding and uell documented, 
it is very distressing that very large residual SftT"M score differentials 
betueen males and females exist, and that they are even stronger for those (feu) 
females uho have actually stated their plans for majoring in sciences, compared 
to their science-oriented male counterparts. We suggest that the sex diffe- 
rences in representation in the sciences are very strongly (even primarily) 
related to the uell-documented sex differences in mathematics achievement. 

We can only speculate on the explanation for these differences. There are 
at least four Possibilities. First, there could be a sex-related genetic 
difference. This uas discussed in the literature several years ago (most 
notably by Benbou & Stanley, 1980), and uas documented to be strongest for the 
most able students. Houever, these findings uere heavily criticized (e.g,, 
Pallas & Alexander, 1983). Second, there may be attitu.dmal differences in hou 
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the qenders vieu? science, nath, and puaniiiaiive studies in qeneral. If youna 
uonen consider these fields to be either unimportant or unrelated to their 
lives, or not useful to their futures, qirls nay shy auay from these fields for 
those reasons (althouqh the science-inclined younq uonen seen to knou better). 
Third, the se;c-related socialization differences uhich are pervasive in 
children's lives nay act as subtle nessaqes to discouraqe qirls fron pursumP 
careers in the science. Althouqh the second and third explanations are reason- 
ably likely to occur (and to be related to one another), such factors are 
unneasured by HS&B and are thus unavailable in these analyses. Fourth, it is 
possible that tests like the SAT-M (and even the HS&B nath test) are systenati- 
cally biased aqainst fenales. The fact that the adjusted score differentials 
due to race/ethnicity are louer than those due to qender uould indicate that, if 
the tests are biased, such bias is nore serious for fenales than for racial 
minorities. Since none of these possible alternative explanations nay be 
explored directly uith these data, ue unfortunately nust add these analyses 
the body of literature uhich docunents sex differences in science and nath uhich 
favor nales uithout beinq able to explain then. 

The considerable chanqe into and out of the science for students at the end 
of hiqh school and the first years of colleqe uas an inportant findinq of the 
first report, suqqestinq an effort to identify school-related factors uhich 
encouraqe student novenent into science na.iors. It uas found that exposure to 
certain types of courses, and perforninq uell in then, uas stronqly and posi- 
tively related xo "niqration" into the sciences durinq hiqh school. Houever, 
these are not introductory-level, but rather advanced courses — calculus, 
physics, chenistry, and the advanced levels of those physical sciences. Of 
course, students uho take calculus nust have taken all of the louer-level nath 
courses. This suqqests that all able students — and not .iust those uho believe 
they "need" these courses for their future — be encouraqed to persist in 
nathenatics in order to experience calculus uhile in hiqh school. It also 
suqaests that nany nore students than currently elect chenistry and physics in 
hiqh school be encouraqed to take these courses* The fact that advanced 
nathenatics and nore denandinq courses in the physical sciences are electives 
(resultinq in lou enrollnents in these courses nationally) allous students uho 
niqht be recruited into the sciences to niss the very academe experiences uhich 
niqht "turn then on" to science. 
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This suqqests a ncre positive effort on the part of schools to encouraqe (or 
even require) such courses for able students, reqardless of students' perceived 
need or interest in then. That is, ue suqqest a stronqer academic press touard 
advanced courses for all students uho can handle them. This is certainly in 
line uith the current reform movement takinq place in America's public hiqh 
schools. Houever, ue uish to add a stronq caution to these recommendations. By 
identifvinq "able" students, ue uould suqqest broadinq the base considerably. 
Exposure to such courses should be available to a uide ranqe of students, net 
.lust those hiqh performers in the academic track. Encouraqinq enrollment in 
advanced mathematics means that many more students need to have taken the 
beqinninq and intermediate levels of math. The fact that over a quarter of the 
sample of students initially planninq non-science majors do not have Alqebra I 
on their records, almost half have not taken qeometry, about three-fifths have 
never taken Alqebra II, and three- quarters have not taken triqonometry suqqests 
that "access" to calculus is currently beinq denied to very larqe numbers of 
students, because of lac'< of mathematical preparation, Althouqh there are not 
specific requirements for chemistry and physics, it is likely that students uith 
ueak backqrounds in mathematics shun such courses. Ue believe that stronq 
preparation in mathematics for a much broader ranqe of students is imperative 
to encouraqinq potential scientists into the fields as they enter colleqe. 
This is also related to trackinq, uhich is discussed belou. Larqe-scale student 
choice, uithout sufficient quidance from school staff, has resulted in a qeneral 
ueakeninq of student preparation (Cusick, 1983; Pouell, Farrar, & Cohen, 198B.) 

In some sense, the analyses for this report have focused on equity issues. 
That means that I have particularly emphasized questions of race/ethnicity and 
qender as they influence orientation and behaviors uhich relate to the sciences. 
Another equity issue I have explored is curriculum track inq, uhich has been 
documented elseuhere to be related to social class and race. The fmdmq that 
over a quarter of all students uho indicate an interest in a possible ma.ior 
and/ or career in the sciences at the sophomore year of hiqh school and uho are 
above the national averaqe in achievement are impeded in their pursuit of this 
interest by the track inq process is troublinq. Our evidence suqqests that 
placement in the non-academic tracks causes these students to take feuer 
academic math and science courses m the last tuo years of hiQh school. That 
means that the academic proqress of these students seems to have been impeded bv 
their track placement, uith their stated interest m science unable to transcend 
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s curriculun placenent uhich restricts their exposure to the necessary course- 
uork. Ue conclude that trackinQ is acting as a structural barrier to thsir 
proqress* ftlthouqh this group of students is not large (only 4% of all high 
school graduates), it is a not inconseguential segment of those interested m 
the sciences. Although social policy can act only indirect"^ y on guest ions of 
race/ ethnicity and gender, it is easier to imagine policy changes in the 
academic organization of schools. If all students uho (a) expressed a desire to 
pursue higher education, (b) demonstrated moderate or higher levels of ability, 
and (c) uere uillmg to invest the effort to pursue more difficult courses in 
these topics had access to the academic "treatments'* in schools (i.e. those 
academic courses) uhich led to the actualization of their desires, our schools 
uould not present barriers to students. Tracking is the major school structure 
that erects such barriers, and tracking practices are changable. 
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TABLE V-A 1 

Persistence in Science: Kyans on hodel Variables For Three 

Science Persistence Groups Awono College Science Majors ( N= 1 579 ) 

Persist ir Persist in Entered Science 

Sane Science Science, Not Field From a 

Field in Sane Field Non-Science Field 

N«298 N«Z77 N=1004 



Descriptive Variables (Z): 
Personal and Family Background ; 

Social Class *♦ (3) .359 .Z40 .193 

% Black ,070 .088 .147 

X Hispanic ♦ .05Z .085 .100 

% Fenale #*♦ .467 .Z97 .484 

% Planning College, Gr.8 .800 .739 .759 

% Planning College, Gr.l0 »*# .835 .686 .701 

General Ability 58.46 58.31 54.96 

High School Characteristics ; 

School Size 13Z1 IZIZ 1Z93 

X Catholic HS .099 .108 .096 

% Private HS .033 .035 .041 

Average SES # ,099 .0S3 .030 

X Minority Enrollment **» .157 .186 .Z44 

Average Achievement *#* 53.56 53.01 5Z.17 

Av.# Math Courses Z.09 Z.08 1.98 

Curriculum Track : 

X in Academic Track ♦** .847 .734 .711 
High School Behaviors ; 

Homeuork, Hrs./Ueek Z.3Z Z.Z5 Z.Z4 

# Math Courses 3.11 Z.98 Z.68 

# Science Courses 3.54 3.Z5 Z.97 

High School Outcomes : 

Math GPA Z.7Z Z.76 Z.66 

Educ. Aspirations, IZth ♦# 7.3Z B.88 6.99 

Math Achievement, IZth *** Z6.06 Z5.8Z Z1.6Z 

SATM-X *** 516.3 540.5 499.9 

College Characteristics ; 

X in Junior College *#* .Z2Z .Z38 .356 

X in Private College .3Z8 .Z77 .336 

College Behaviors ; 

% in College Full Time **♦ .935 .919 .873 

% Uorking, Feb. 1984 .4Z7 .458 .497 

College GPA Z.80 Z.84 Z.79 

X Sophomores in College **♦ .895 .763 .747 
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Causal Analysis of Class of 138Z 



1 

Students in this sanple are all high school graduates uho have indicated 
that they plan to najor in a science field (health or biological science, 
engineering, computer science, physical sciences, or nathenatics ) . Sanple 
represents 14,8% of 1382 high school graduates. 

2 

Precise descriptions of these variables may be found in Figure III. 

3 

Asterisks indicate nominal significance level from an analysis of variance 
on each variable. Significance levels; ♦«p<.05; »»ep<-01; ♦♦•'+p<.00t. 
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TftBLE V-3 

Persistence in Science: Discriminant ftnalvsis of Background. Hioh School, 
and Coll e ge Characteristics and Behaviors Uhich Relate to Group Membership 



Sample: Students Who Indicated ft College Major in Science (N-1S79) 

Groups: (1) Field Persisters (18.3Z). These students uere in the same science 
field at the three time points measured. N «" Z98. 

<Z) Science Persisters (17.5Z). These stMdents uere in science at all 
three time points, but not in the field of science in uhich they 
are found in college. N «" 277. 

(3) Science Migrants (B3.6Z). These students uere in science at the 
college time point, but migrated in from having expressed interest 
in a non-science field at either their sophomore or senior year. 
N » 1004. 

1 

Discriminant Function Coefficients 



Function 1 Function 2 



Independent Variables: 



Female .77 .53 

ftbility -.41 .13 

# HS Science Courses -.17 .85 

Percent of Variance 75. 5X 24.52 



Group Loadinoa on Discriminant Functions 
Function 1 Function 2 

Groups: 

Field Persisters -.09 .24 

Science Persisters -.44 --12 
Science Migrants .16 -.05 



1 

The follouing variables uere attempted, but did not enter either 
discriminant function: college expectations in Grade 8, social class, black 
racial status, high school characteristics (X minority enrollment, average 
achievement), academic track, number of math courses, math achievement m 
Grade 12, senior-year educational aspirations, uhether student attended a 
2-yr or 4-yr college, and uhether or not student had attsmed sophomore 
status in college. 
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Causal Analysis of Class of 198Z 



1 



Means on ftll Variables in Regression Analyses for Students Reporting 
Interest in Possible Science and Non-Science College Majors 
Pit Their Senior Year in High School (N=B481) 



Non-Science 
Major 
( N«4043 ) 



Science^ 

Maj or 
( N=Z43Z ) 



T-Stat istic 
of Difference 



Background : 
Social Class 
% Black 
X Hispanic 
X Female 
General Ability 



. 105 
.087 
* 101 
.593 
5Z.6Z 



.089 
.109 
.097 
.467 
54.03 



0.91 
■2.90»» 

0.56 

8.81*** 
-B.61»»» 



HS Characteristics : 

Average School Size 1Z84 

X Minority Enrollment .Z13 

School Average Ach. 5Z.13 



1Z8B 
.Z17 
51.98 



-0. 1Z 
-0,65 
1. IB 



Curriculum Track : 
X Academic Track 



.564 



.639 



■5.97»»» 



HS Behaviors : 

n Math Courses ( Yrs. ) 1 .99 

# Science Courses (Yrs.) Z.Z0 



Z.43 
Z.80 



■t0.57»*» 
■17.35»»* 



H S Outcomes : 

Educ. Aspirations 6.Z0 

GPA in Math Z.Z3 

Math Achievement. IZth 17,38 



R.40 
Z.49 
Z0.35 



-3.8Z»»* 
-8.46»»» 
■10.75»»» 



1 

Students in this sample must have (a) not eliminated the possibility of 
attending college; and (b) indicated a probable major in college. 

2 

"Science" includes (i) life and health science; (ii) engineering; (iii) 
computer or information sciences; and (iv) physical sciences and 
mathemat ics. 

3 

Nominal significance levels are as follows: *=p<.05; ♦«=p<.01; 
♦*»=p<.001. These values include no adjustment for the fact that multiple 
t-tests were conducted on the same sample. 

4 

Exact definitions of variable construction are found in Figure III. 
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TfiSlf m 

1 

feqrgssiofl Results for Path finalvsis Exaflimnq Science naior Choice at the Senior Year in Hioh School (K=6181) 
Dependent Uariables 



HS 


2 ^nority 


ftverd9e 


Bcadeflic 


tigath 


It Science 


Educational 


fiath 


Hath 


Choice ( 


Size 


EnroUftent 


fich'Acnt 


Track 


Courses 


Courses 


Rspirations 


GPfl Bchieveflent 


Science 


Indeoefxient Uariables* 




















fiackirand: 




















Social Class .09«hi 


-.07«Hi 


.21*** 


15«« 


.O&HW 


.01 






.00 


-.04* 


Black J5m 


.51»« 




.0?» 


-.03 


.02 


.llw* 


M 




.07«Hi 


Hi^)anic .D9«hi 


.3^ 




.01 


-.Ot« 


-.02 


.02 


.02 


-.01*** 


.03 


FcMle -.01 


.02 




.03» 


".03» 


-.OTwHi 


.05m« 


.12»» 


-.09*w 


-.10«* 


Ability -.03 


-.(J?«t 


.31»» 


.3^ 


.39«H» 




.18*" 


.31 «« 


.52»»» 


-.07» 


HS Characteristics: 




















School Size 






.00 


-.06«Hi 


-.(»HHI 


.02 


-.01«w 


.02 


.02 


t ttinority Enr. 






.CflHf 


.0?w« 




.0^ 


-.07«» 


.01 


-.06* 


BvErage Rch. 






.09HHI 


.03 


.81 


.0^ 


-.10»w 


.10»« 




Currictilurt Track: 




















ficadeflic Track 








.30WHI 


.2?«» 


.ISwi 




.01 


-.02 


HS Behagiors: 




















Hath Courses 












,1^H» 


.39»» 


.26*** 


.05» 


}^ Science Courses 












.11»* 


.09»» 


.09»» 


.22«« 



HS Otitcones : 

Educ. Bspirations -.05* 

in Hath .06m 

(iath flchievenent .D9» 



X Uariance Explaiived : 

(R-squared) .02 .12 .31 .23 M H .37 .31 



1 

Results are presented as beta, or standardized, regression coefficients. Honinal significance levels are as folloys: * = p(.05; 
« s p(.oi; «• s (K.flOl . Ho adjustficnt has been nade for the twrstage probability sampling design. 
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1 



TABLE VI-C 

Means on ftll Variables in Repression Analyses for Students Reportino 
Science and Non-Science Maiors in College (N=BZ00) 



Non-Science 
Maj or 
(N=4B18) 



Science 

Major 
(N«158Z) 



T-Statistic 
of Difference 



Background : 
Social Class 
X Black 
% Hispanic 
X Fenale 
General Ability 



. 17Z 
.095 
.083 
.577 
5Z.99 



.Z3Z 
. IZZ 
.088 
.449 
5B. 19 



-Z.87»» 
-3, 1Z*» 

0, 10 

8.04*** 
'1Z.B8*** 



HS Characteristics : 
School Size 
X Minority Enr. 
Average Ach. 



1Z77 
.Zl 1 
5Z.17 



1Z83 
• Z17 
5Z.58 



■0.ZB 
■0.90 
■Z.97** 



Curriculum Track : 
X Academic Track 



.B00 



.741 



-10. IZ*** 



HS Behaviors : 

# Math Courses (Yrs.) Z.ll 

# Science Courses (Yrs.) Z.Z9 



Z.81 
3.1Z 



■15,9Z*** 
■ZZ,39*** 



HS Outcomes : 

Educ. Aspirations B.35 

BPA in Math Z.44 

Math Achievement, IZth 17.95 

Plans for Science Major? .Z53 



7.04 
Z.B9 
Z3.Z0 
.7Z4 



■13. 17*** 
■14. IZ*** 
■17. B7*** 
■3Z.7Z*** 



College Characteristics : 
X Junior College 



.4ZB 



.309 



7.71*** 



College Behaviors : 
College GPA 
% Sophomore Status 



Z.8Z 
• 749 



Z.81 
.78Z 



0.79 
■Z.37* 



1 

Students in this sample must have (a) attended college at least one 
semester during the first tuo years after high school; (b) indicated a 
probable major in one of the colleges they attended. 

Z 

"Science" includes (i) life and health science; (ii) engineering; (iii) 
computer or information sciences; and (iv) physical sciences and 
mathematics. 
3 

Significance levels are as follous: *=p<.05; **=p<,01; ***=p<.00K 

4 

Exact definitions of variable construction are found m Figure III. 



Causal finalvsis of Class of 198Z 

IfBLE OI-D 

1 

getyession Rgsults for Path toalvsis ExaaininQ Sciwce Baior Choice at the Sophofjre Year in CoUeoe <H=62(H)) 

Dependent Uariables 

KS :Rinority flwrsQC ficadcnic ttBath 8Sci. Edoc. Bath fUth HSSci. Junior Coll. Soph. College 
Size Enrollflent flchieucfwit Irack Cotrses Crscs flspir. GPR flch'nt Hajor Coll, Status Sci.Bajor 

Irofawvteni Uariables ; 

Backqrocwd : 

Soc'l Class .23«« .15«» .05«» .OZ .19«hi -.11«hi .00 -.05» -.06» .01 .00 .00 

Black .12«» .53»» -.20»» .OT*** -.04» .60 .10»« -.02 -.05» .lOww -.07«« -.02 .05« .07»» 

Hispanic .09w« .31»» -.09h» -.03* .05» -.03 .03 .01 -JI3» .06» -.01 -.02 -.01 M 

fesale -.01 .fl3» -.02 .(0» -.01»h -.08«« .03« .12»» -.Oa» -.19w» .00 .11«k .01 -.03» 

ftdlity -.01 -.08»« .30h# Jim .36«hi .31«hi .29«hi .53«w-.01 -.05w .15»« .01 -.02 

IS Characteristics ; 

School Size -.00 -.06»» -.05«» .OShhi ..ffifti .^tt JH .10»» -.03 -.04* .00 

i lliwrlty Enr. .07h» -.06« .fl6«Hi .Oftnt -.03 JJ1 -.10«* -.08" .02 -.01 .02 

BocragefWi. .Q5» .02 .(rt» -.06» -.IQwhi -.05* .00 .03 .00 

DgTictdofl Track ; 

Iteadcfuc Irack ,29«w .27»» ,18»-.06m» .01 -.03 -.03 .02 .05» -.01 
HS Behaviors : 

R Bath Courses .1B»» .38*« .25»« .0G» .00 -.05» .95 .02 2 

t{ Sciencs Courses .14*:« .09w» .1&«s .26«w -.OTww .00 .0?«k .13»» 

HS Oiitcofles ; 

Edw:. fispiratioos -.07«hi -.27w» -.03»» .22»» .07»« 

GPfl in Rath .05m .27«hi .06» .09»* 

Hath flchievcftent .0^ -.IShw ,oi .ogjw 

HS Raior Plans ; 

Planning Science hajor? ,07«» -.0?»»»-.0?»« .36«hi 

College Characteristics : 

Junior College -.13"* -.01 

Collcqg Behaviors : 

College 6PB -.03* 
Sopho<«jre Status -,05»* 



X Uariance Explained ; 

<R), .02 M .32 .19 .36 .23 .33 .33 .68 .12 .21 .15 .19 .25 



Results are presented as beta, or standardized, regression coefficients. Hoiunal significance levels are given as foUo'js; » - p<.05; 
»« s p(.01; WW = p<,001 . Ho adjustnent has been wde for the twrstage probability s^livq design. 

2 

Science and nalh courses are strongly mllinear. Iherefore, the vanance in one (here nath courses) takes up a substantial anounl of the 
variance in the other. Interpreting the contribution of one vs. the other, therefore, is not justified. 
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TftBLE Vll-ft 

MiaratiPQ Into Science; Means on ftll Variables in Regression ftnalvs^s for 
Students Coming Into Science Pit Their Senior Year in Hioh School 
Conpared to Those Choosing Non-Science Majors (N=313B) 



Non-Science 

Maj or 
(N«Z337) 



Migrating Z 
Into Science 
(N=799) 



T-Statistic 
of Difference 



Background : 

General ftbility 
% Female 
Social Class 
X Black 
% Hispanic 



53.81 
.85 
.17 
.08 
.09 



54.03 
.53 

AO 
. X/tJ 

. 1 1 
. 10 



-0.59 
5.3Z»»* 
Z.72*** 

-3. 15»* 

-0.30 



HS Characteristics : 

Average School Size 1Z81 

School Average ftch. 5Z.41 

X Minority Enrollment .21 



1254 
51 .83 
.23 



0.80 
2.91** 
-2.29* 



Curriculum Track : 
Z ftcadenic Track 



.61 



.53 



•1.00 



HS Courses in Math and Science (% Taking a year or more); 



ftlgebra 1 
Geometry 
ftlgebra ?. 
Trigonometry 
Cal cuius 

Computer Programming 
Biology I 
Mv. Biology 
Chemistry 1 
ftdv. Chemistry 
Physics I 
ftdv. Physics 



.71 
.55 
.35 
.21 
.04 
.04 
.54 
.15 
.27 
.03 
.11 
.01 



.70 
.59 
.44 
.25 
.13 
.05 
.55 
.21 
.39 
.07 
.26 
.03 



0.40 
-1.95 
-3.75»»* 
-1.0)1* 
-7.33»»» 
-2.01* 
-0.91 
-3. 3B*»» 
-5.G3»»» 
-4.23*** 
-9.47»*» 
-4.21»»» 



HS Performance in Math^Science Courses ; 
GPft in Math Z.2G 
GPft in Science 2.50 



2.54 
2.60 



-5. 94»** 
-2.44» 



1 

Students in this sample must have (a) indicated a major at both sophomore 
and senior year of high school? (b) not eliminated the possibility of 
attending college; and (b) indicated a non-science major at sophomore 
year. 

Z 

"Science" includes (i) life and health science; (ii) engineering; (iii) 
computer or information sciences; and (iv) physical sciences and 
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nat hematics^ 



TABLE VII -B 



1 



.05 

.05* 
.0B» 
.02 



.02 

.06* 

.03 



.02 



. 10*» 
, 10*»# 
.0B» 
.05 
.01 



.02 

.07» 

.04 



Migrating Into Science: Repression Results For Various Models 
Predicting the Probability of Coming Into Science (N''3136) 

Model 1 Model 2 Model 3 Model 4 



I ndependent Var iabl es : 

Background : 

General Ability .04 .06* 

Female -.10*** 

Social Class -.05* -.05* 

Black .05* .07* 

Hispanic .02 .02 

HS Characteristics : 

ftv. School Size -.02 

Average Ach, -.05* 

% Minority Enr. -.03 

Curriculum Track : 
% Academic Track 

HS Courses in Math and Science : 
Algebra 1 
Geometry 
Algebra 2 
Trigonometry 
Calculus 

Computer Programming 
Biology 1 
Adv. Biology 
Chemistry 1 
Adv. Chemistry 
Physics 1 
Adv, Physics 

HS Performance in Math, Science Courses : 
GPA in Math 
GPA in Science 



.03 



.01 
.04 
.02 
.03 

. 1 1*** 

.02 

.00 

,04 

,05** 

.05* 

. 14*** 

.06** 



. 13*** 
.05 



X Variance 2 
ilained (R ) 



.02 



.02 



,02 



. 10 



1 



Results are presented as beta, or standardized, regression coefficients. 
Nominal significance levels are as follous: * = p<.05; *♦ = p<,01 ; *** = 
p<.0^K No adjustment has been made for the tuo-stage probability sampling 
design. 
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TRBLE VIII-A 

Stifled in Science: Group Mean Differences on Backcround; High School 
Characteristics, Behaviors, and Qutcowes; and College Behaviors for 
High-Rchieving Science-Oriented Students Not in the Rcademic Track 



1 

Background : 
Soc'l Class 
% Black 
X Hispanic 
Z Fenale 
Gen'l Rch. J 0th 



% Taking SRT-M 
X Taking RCT-M 

HS Behaviors : 
# Math Courses 
% Plan Coll. ,Gr.8 



HS Outcomes : 

Educ. Rsp. J 2th 
Overall GPR 
GPft in Math 
Gen'l Rch., 12th 
Math Rch. (2) 
SRT-M (X) 



% Working, 2-84 
% In College 
If in College: 
X Junior Coll . 
X Private Coll. 
% in Coll, F-T 
College GPR 
Soph. Status 



1 


Z 


3 


4 


5 


Lo-Rch. 


Lo-ftch 


Hi-Rch 


Hi-ftch 


Hi-ftch 


Non-Read 


ftcd. Trk 


Non-Read 


ftcd. Trk 


Non-ftcad 


Science 


Science 


Science 


Science 


Non-Science 


N«528 


N=309 


N«=428 


N=l 147 


N=8ZG 


-.3J7 


-.145 


.060 


.317 


-.031 


.216 


.ZZ4 


.033 


.050 


.039 


.210 


. 17G 


.057 


.05Z 


.058 


.412 


.544 


.401 


.410 


.577 


42.54 


44. IZ 


55.88 


59. Z5 


54.97 


i: 


770 






1 1 


.072 


.133 


.Z0G 


.181 


.186 


0.8Z 


1 .85 


7 (A\ 
^ . W 1 




1 CLQ 
1 . 30 


,405 


.522 


.537 


.803 


.5Z4 


) .234 


.475 


.413 


.790 


.340 


4.ZZ 


5.74 


5.44 


7.0G 


5.Z7 


Z.Z0 


2.44 


Z.7G 


3.0Z 


Z.G9 


1.73 


1.87 


Z.35 


Z.G7 


Z.09 


43.73 


46.55 


55. 5Z 


59.47 


54.05 


G.38 


9.06 


15. 13 


18. G4 


1Z.89 


371. G 


371.3 


45G.7 


5Z4.9 


44Z . 3 


ics and Behaviors: 








.588 


.562 


.G7G 


.510 


.G43 


.435 


.629 


.6G9 


.890 


.G3Z 


.G49 


.513 


.47Z 


.Z41 


.514 


.ZG0 


.337 


.Z79 


.332 


.3Z0 


.788 


.81 1 


.8Z9 


.913 


.830 


Z.61 


2.56 


Z.81 


Z.88 


Z.89 


.^97 


.639 


.707 


.845 


.G37 



Full description of variables is found in Figure III. 
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This math achievement score is on a slightly different scale than that 
described in Figure III, but comparisons are comparable. 
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TftBLE VIII-B 

Stifled in Science? Discriminant ftnalvsis of Background. High School, 
and College Characteristics and Behaviors Which Relate to Group Membership 

Sample: Students Scoring ftbove ftverage on Sophomore Achievement Test (N=2401) 

Groups: ( I ) Lou-Track Science. High-achieving students not in the academic 
track, but uho expressed interest in science at their sophomore 
year (Group 3 above). N'=428. 

(2) Hi-Track Science. High-achieving students in the academic track, 
but uho expressed interest in science at their sophomore year 
(Group 4 above). N = 1147. 

(3) Lou-Track Non-Science. High achieving student not in the academic 
track, but uho expressed interest m a non-science field at their 
sophomore year (Group 5 above). N=82B. 

t 

Discriminant Function Coefficients 
Function 1 Function 2 



Independent Variables: 



Black 


.09 


-.33 


Fenale 


-.07 


.52 


Ability 


.15 


.53 


# Math Courses 


.41 


.11 


# Science Courses 


.57 


.00 


College Plans, Gr.8 


.16 


.54 


Math GPft 


-.14 


-.26 


Math ftchievenent ,Gr . 1 2 


.19 


-.16 


ftttended Jr. College 


-.19 


-.04 


College GPft 


-.20 


.26 


Percent of Variance 


95. 17. 


4.9Z 



Group Loadings on Discriminant Functions 
Function 1 Function 2 



Groups: 

Lou-Track Science -.42 -.42 

Hi-Track Science .54 ,04 

Lou-Track Non-Sci. -1.27 .13 



1 

The follouing variables were attempted, but did not enter either 
discriminant f unct ion: social class , Hispanic racial status , uhether 
student uas uorkmg tuo years after high school, uhether student attended 
college, uhether student uas m college and a sophotnore tuo years after 
high school. 
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TftBLE VIII-C 

Stifled m Science; Regression ftnalvsis of the Effects of Background. 

ftbillty. and Curriculum Track on High School Coursetaking in 1 
Science and Math for High^ftbilitv Students Expressing Interest in Science 

(N«1575) 

Z 

Dependent Variable: Number of High School Courses in Science and Math 



Model 1 



Model Z 



Model 3 



Social Class 
Black 
Hispanic 
Female 
Ability 
Academic Track 



.Z1*** 

-.07* 
-.04 



. 13*** 

.0Z 
■.04 

.01 

.39»»* 



.03*»* 

.00 

-.05* 

-.01 
.31»»» 
. 33*** 



X Variance Z 
Explained (R ) 



.06 



.Z0 



.30 



1 



Sample combines students in Groups 3 and 4 of Table VIII-A. All are of 
above average ability and all expressed interest in majoring in science 
at the sophomore year of high school. 

I 

Numbers of math and science courses are summed. They are measured in 
years. Math includes acadenic math courses (Algebra, Geometry, Algebra Z, 
Trigonometry, Analysis, and Calculus). Science includes all high school 
science courses taken. 
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Causal Analysis of Class of 1982 



TABLE IX- A 



Quantitative vs. Non- Q uant liaiive Science: Means on All 1 
Variables in Regression Analyses for College Science Students (N'-1582) 



Biological or 
Health Sciences 
(N-574) 



Engineering, 
Computer Sci . , 
Phys.Sci.or Math 
(N=10«7) 



T-Statistic 
of Difference 



Background : 
Social Class 
X Black 
X Hispanic 
X Female 
General Ability 



.23 
.12 
.10 
.69 
54.95 



.23 
. 12 
.08 
.32 
56.87 



-0.05 
-0.13 
0.81 

13.71»»« 
-4. 14»»» 



HS Characteristics : 

Average School Size 1238 

X Minority Enrollment ,22 

School Average Ach. t\2,S0 



1308 
.21 
52.62 



-1.72 
0.64 
-0.51 



Curriculum Track : 
Z Academic Track 



.71 



.76 



-2.06» 



HS Behaviors : 

# Math Courses <Yrs.) Z.60 

# Science Courses (Yrs.) 3.26 



2.93 
2.06 



-4.05»#* 
2.69»* 



HS Outcomes : 

Educ. Aspirations 7.26 
GPA in Math 2.56 

Math Achievement, IZth 20.86 

Plans for Science Major? .67 



6.92 
2.75 
24.49 
.76 



4,07«*» 
-3.53»*» 
-6.60»»» 
-3.50«»» 



College Characteristics : 
X Junior College 



.29 



.32 



College Behaviors ; 
College GPA 
Z Sophomore Status 



2.82 
.81 



2.80 
.76 



0.76 
1.87 



I 

Students in tiiis sample must (a) be in college; and (b) indicated a 
probable or actual major in the sciences. 

2 

Nominal significance levels are as follows: *=p<.05; ♦»=p<.0l5 
♦♦»"=p<.001. These values include no adjustment for the fact that multiple 
t-tests Mere conducted on the same sample. 

3 

Exact definitions of variable construction are found in Figure III. 
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tesolts are presented as beta, or standardized, regression coefficients. Hoiunal significance levels are given as follous: » = pC.OS: 
•# s p<.(ii; m : p(,|)Ol , Ho adjusinent iws been nade for the tuo-stage probability sai^ling design. 
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1 

Sfll-n (X> conbines equated scores for the Sfll-il and fiCT-fl tests. See Figure III for the details of construction of this and all other 
variables in these regression nodels. 

2 

The Science and HorScience groups are those uho indicated, at senior j«ar of high school, their intended college najor in either a 
scientific or wn-scicntific field. Only those students uho have taken cither the SflI-5 or Kl-fi tests are included in these analyses. 
Sat^le sizes are 978 for the "Science" group, 1593 for the "H&vScisnce** ^"Oop. 

3 

Results are presented as beta, or standardized, regression coefficients. Honinal significance levels are given as follow: • = p(.OS; « 
' p(.Oi; «* = p<.Ofll . Ko adjustnent has been nade for the tvrstage probability saftphng design. 
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ftPPENDIX 

Definition of HS&B Variables Used in Repression ftnalvses 

Background : 

Social Class: ft standardized SES composite neasured at students* sophomore 
year of high school. Includes Measures of family income, parental educa- 
tional level, parental occupation level, and a sum of educationally related 
possessions in the home, ftll are self -reports. 

Black: ft dummy variable, taken from sophomore year self-report of racial 
status. Hispanic blacks are coded "Hispanic." 

Hispanic: ft dur<iny variable, taken from sohomore year self-report of ethnicity 
status. 

Female: ft dummy variable, coded "1" if student is female, "0" for males. 

College Plans at Grade 8: ft dunmy variable ("1** « planned 4-year college, 
**0*'« everyone else) measured retrospectively at sophomore year of high 
school* 

College Plans at Grade 10: ft dummy variable coded as above, measured at 
students* sophomore year of high school. 

ftbility: ft composite achievment test taken at students* sophomore year of high 
school. Contains test scores for reading, vocabulary, and mathematics. Test 
is standardized uith a mean of 50, a standard deviation of 10, for the 
entire HS&B sample. 



HS Characteristics : 

School Size: Principal *s report of total enrollment of high school. 

Catholic High School: If high school student attended uas a Catholic high 
school. 

Private High School: If high school student attended uas a non-Catholic 
private high school. 

ftverage School SES: Social class level of the high school, measured as an 
aggregate of student sample in each high school. 

% Minority Enrollment: ftn estimate of the percent of the high school student 
body uho are minority, either black or Hispanic. Taken as an aggregate of 
the student sample in each high school. 

Average Math Course Enrollment: ftp estimate of the math coursetaking concen- 
traiton in each high school , measured as an aggregate of the math course 
enrollment of the student sample in each high scl"iOol. 

ftverage ftchievement: ftn aggregate measure of the average sophomore-year 
achievement test score for sampled students in each high school. 
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Currlculuw Track : 

flcadenic Track: fl dunnv variable for curriculun track folloued in high 
school for each student. Coded "T* if student uas in the college prepa- 
ratory { academic) track, "0" if student is in either the general or 
vocational curriculun track. 



HS Behaviors : 

Honeuork: A self-report of the number of hours per ueek student spends on 
honeuork . 

Number of Math Courses: fl sun of the academic math courses (Algebra I, 
Geometry, Algebra 11, Trigonometry, Math Analysis or Pre-Calculus , and 
Calculus. Taken from students' transcripts, rather than self-reports. All 
scores are in Carnegie units <i.e. one year). From high school transcripts. 

Number of Science Courses: A sum of all science courses students have taken 
in high school, including general science. Taken from students' transcripts, 
rather than self-reports. Scores in Carnegie units. From high school 
transcripts. 

Algebra I, Geometry, Algebra 2, Trigonometry, CaL::ulus, Comp *+er Programming, 
Biology 1, Advanced Biology, Chemistry 1, Advanced Chemistry, Physics 1, 
Advanced Physics: Coded on ihis file as "0" or * according to uhether 
student's transcript indicated he/she had taken at J east one year of the 
course (i.e. one or more Carnegie units coded "I", othtryise "0"). From 
students ' transcr ipta. 



HS Outcomes : 

Educational Aspirations: A 9-level self-report of educational aspirations 
measured at the senior year of high school. Score of "7" indicates plans to 
graduate from a 4-year college. 

GPA in Math: Average grades in courses students took in math in high school, 
excluding non-academic math courses. Taken from students' high school 
transcripts. 

GPA in Science Average grades in courses students took in science in high 
school, including general science. Taken from students' high school tran- 



Math Achievement: A math achievement test administered by HS&B taken in the 
senior year of high school. Test measures basic rbilities in mathematics, 
rather than mastery of content of higher-level math courses. Test has 38 
items. 

SAT-M (X): SAT mathematics scores for those uho took the SAT test, otheruise 
ACT mathematics scores for ACT takers, equated to the SAT-M standard. 
Equating formula uas derived using the scores of the 393 students on the 
file uho took both tests. Equation for equating: SAT-M (X) « 250.283 + 



scripts. 



ERIC 




Causal Analysis of Class of 1982 



I2,27(ftCT-M). The ^AT-M and ftCT-M scores correlated ,83 uith each other 
for the students uho took both. 



Col Lege Character i sties i 

Junior College: ft dumny variable typifying the first college student attended 
after high school. Coded "1" if college uas a 2-year institution, "0" if a 
4-year college. 

Private College: ft dunmy variable typifying the first college student attended 
after high school. Coded "I" if college uas a private institution, "0" if a 
public college. 

College Behaviors : 

Full-Tine College: ft dummy variable coding student's report of uhether he or 
she attended college full time (coded "1") or part time (coded "O" ) in the 
first college attended after high school. 

Working?: Uhether or not student uas uorking for pay in February 1984, the 
date of the second follouup survey. Coded "1" for yes, "0" for no. 

College GPft: Self-reported average grades in college (if student attended 
college), reported tuo years after high school graduation. 

Sophomore Status: Dummy variable, coded "1" if student reported being m 
college full-time for four semesters after high school graduation. 

Science Major Outcomes : 

HS Senior-Year Intentions: Students uho didn't exclude the possibility of 
attending college and uho responded to the questionnaire item: "What is 
your intended field of study in college," uere coded "1" if they intended a 
major in a science field (health and biological sciences, engineering, 
computer science, physical science, or Mathematics) and "0" if they 
indicated another probable college major. 

College Major: Students uho attended college at least one semester during the 
first tuo years after high school and (jho indicated a declared or probable 
major uere coded ** 1 " if that field uas in science (same categories as above) 
and "0" for all other fields. 

Quantitive/Non-Quantitaiive Science Major Field: flU those students coded "1" 
for intended college science major constitute the sample. Students indica- 
ting a proposed major in health or biological science uere coded "0", those 
in engineering, computer science, physical science, or mathematics uere 
coded 'T'. 
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FIGURE I: Path Diagram for Model Predicting Science Major Choice in High School 
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IM(J)KI; 1 1 : Path l )hi};nu n fo r Model IVecIictinK Scienc e Mijor (! hoice in CollCKe 
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